NUMERICAL DIFFERENTIATION

X 1

h 0.10000 0.01000 0.00100 0.00010 0.00001
x-2h 0.80000 0.98000 0.99800 0.99980 0.99998
x-h 0.90000 0.99000 0.99900 0.99990 0.99999
X 1.00000 1.00000 1.00000 1.00000 1.00000
x+h 1.10000 1.01000 1.00100 1.00010 1.00001
X+2h 1.20000 1.02000 1.00200 1.00020 1.00002
f(x)=sin(x)

f(-2) 0.71736 0.83050 0.84039 0.84136 0.84146
f(-1) 0.78333 0.83603 0.84093 0.84142 0.84147
f(0) 0.84147 0.84147 0.84147 0.84147 0.84147
f(1) 0.89121 0.84683 0.84201 0.84153 0.84148
f(2) 0.93204 0.85211 0.84255 0.84158 0.84148
FIRST DERIVATIVE

exact derivative 0.540302 0.540302 0.540302 0.540302 0.540302
3-point formula 0.539402 0.540293 0.540302 0.540302 0.540302
exact derivative 0.540302 0.540302 0.540302 0.540302 0.540302
5-point formula 0.540301 0.540302 0.540302 0.540302 0.540302
SECOND DERIVATIVE

exact derivative -0.841471 -0.841471 -0.841471 -0.841471 -0.841471
3-point formula -0.840770 -0.841464 -0.841471 -0.841471 -0.841470
exact derivative -0.841471 -0.841471 -0.841471 -0.841471 -0.841471
5-point formula -0.841470 -0.841471 -0.841471 -0.841471 -0.841470
h 0.1 0.01 0.001 0.0001 0.00001
error 1st der 3-point 9.00E-04 9.00E-06 9.01E-08 9.00E-10 1.11E-11
error 1st der 5-point 1.80E-06 1.80E-10 1.50E-13 5.38E-14 4.66E-12
error 2nd der 3-point 7.01E-04 7.01E-06 7.01E-08 3.03E-09 7.58E-07
error 2nd der 5-point 9.34E-07 9.39E-11 2.75E-11 7.65E-09 8.50E-07
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